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FILE 'HOME' ENTERED AT 14:47:55 ON 23 JAN 2005 



=> fil reg 

COST IN U.S. DOLLARS 
FULL ESTIMATED COST 



SINCE FILE 
ENTRY 
0.21 



TOTAL 
SESSION 
0.21 



FILE 'REGISTRY' ENTERED AT 14:48:09 ON 23 JAN 2005 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2005 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 



STRUCTURE FILE UPDATES: 
DICTIONARY FILE UPDATES: 



21 JAN 2005 
21 JAN 2005 



HIGHEST RN 818374-94-6 
HIGHEST RN 818374-94-6 



TSCA INFORMATION NOW CURRENT THROUGH MAY 21, 2 004 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

Crossover limits have been increased. See HELP CROSSOVER for details. 

Experimental and calculated property data are now available. For more 
information enter HELP PROP at an arrow prompt in the file or refer 
to the file summary sheet on the web at: 
http : / /www . cas . org/ONLINE/DBSS/registryss . html 



Uploading C:\Program Files\Stnexp\Queries\10751314 . str 

5 




14 



./ 

13 

\ 



10. 



11 



'12 



15 



chain nodes : 
13 14 15 
ring nodes : 

123456789 10 11 12 

chain bonds : 

6-13 7-15 10-13 13-14 

ring bonds : 

1-2 1-6 2-3 3-4 4-5 5-6 7-8 7-12 8-9 9-10 10-11 11-12 

exact/norm bonds : 

6-13 7-15 10-13 

exact bonds : 

13-14 

normalized bonds : 

1-2 1-6 2-3 3-4 4-5 5-6 7-8 7-12 8-9 9-10 10-11 11-12 
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Match level : 

l:Atom 2: Atom 3 : Atom 4 : Atom 5:Atom 6: Atom 7: Atom 8 : Atom 9:Atom 10: Atom 
11: Atom 12: Atom 13: CLASS 14 : CLASS 15: CLASS 



LI 



STRUCTURE UPLOADED 



=> d query 
LI 



STR 




Structure attributes must be viewed using STN Express query preparation. 



= > s 11 

SAMPLE SEARCH INITIATED 14:48:35 FILE 'REGISTRY 1 
SAMPLE SCREEN SEARCH COMPLETED - 4544 TO ITERATE 



22.0% PROCESSED 1000 ITERATIONS 
INCOMPLETE SEARCH (SYSTEM LIMIT EXCEEDED) 
SEARCH TIME: 00.00.01 



50 ANSWERS 



FULL FILE PROJECTIONS: 

PROJECTED ITERATIONS: 
PROJECTED ANSWERS: 



ONL INE * * COMPLETE * * 
BATCH ** COMPLETE** 

86838 TO 94922 
22958 TO 27206 



L2 



50 SEA SSS SAM LI 



=> s 11 full 

FULL SEARCH INITIATED 14:48:39 FILE 'REGISTRY' 
FULL SCREEN SEARCH COMPLETED - 914 82 TO ITERATE 



100.0% PROCESSED 91482 ITERATIONS 
SEARCH TIME: 00.00.01 



2 680 8 ANSWERS 



L3 



26808 SEA SSS FUL LI 
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=> fil caplus 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 161.33 161.54 

FILE 'CAPLUS' ENTERED AT 14:48:44 ON 23 JAN 2005 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2 005 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 23 Jan 2005 VOL 142 ISS 5 
FILE LAST UPDATED: 21 Jan 2005 (2 005012 l/ED) 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 



= > s 13 

L4 21526 L3 

=> s cu or copper 
771488 CU 

4612 CUS 
773481 CU 

(CU OR CUS) 
830658 COPPER 

421 COPPERS 
830723 COPPER 

(COPPER OR COPPERS) 
L5 1107313 CU OR COPPER 

=> s 14 and 15 

L6 1545 L4 AND L5 

=> s catalyst 

678330 CATALYST 

681584 CATALYSTS 

L7 869159 CATALYST 

(CATALYST OR CATALYSTS) 

=> s 16 and 17 

L8 234 L6 AND L7 

=> s ?aniline 

L9 165868 ? ANILINE 

=> s aniline 

95112 ANILINE 

12252 ANILINES 
L10 99949 ANILINE 
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(ANILINE OR ANILINES) 



=> s 19 or 110 

Lll 169029 L9 OR L10 

=> s 18 and lll 

L12 86 L8 AND Lll 

=> d 112 1-86 abs ibib 
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ANSWER 1 OF 8 6 CAPLUS COPYRIGHT 2 0 05 ACS On STN 
Immobilization of coppar onto modified Wang resin provided a 
polymer-supported coppar e*taly»t, which is effective 

in cross-coupling reactions between N- or O-containing substrates and 
arylboronic acids. The coppar catalyst is air stable 
and can be recycled with minimal loss of activity. 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 
THIS 

FORMAT 



2004:650379 CAPLUS 
141:331857 

Polymer-Supported Copper Complex for C-N and 

C-O Cross-Coupling Reactions with Aryl Boronic Acids 

Chiang, Gary C. H.; Olsson, Thomas 

AstraZeneca R&D Moelndal, Moelndal, SE-431 83, Swed. 

Organic Letters (2004), 6(18), 3079-3082 

CODEN: ORLEF7; ISSN: 1523-7060 

American Chemical Society 

Journal 

English 

36 THERE ARE 36 CITED REFERENCES AVAILABLE FOR 
RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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Cu(I) complexes with phosphorus-containing Uganda are claimed as 

coupling catalyst*. For example, CuLBr (L = 

(2-di-tert-butylphosphino)biphenyl) was prepared from CuBr and L in MeOH. 
CuLBr was used as a coupling catalyst in presence of K2C03 for 
p-bromoacetophenone and n-octanethiol giving p- (octylthio) acetophenone in 
80* yield. 

2004:568196 CAPLUS 
141:115950 

Copper complexes of phosphorus-containing 
ligands and their use as coupling catalyst* 
Scholz, Ulrich; Kunz, Klaus; Gaertzen, Oliver; 
Benet-Buchholz, Jordi; Wesener, Joachim 
Bayer Chemicals AG, Germany 
Eur. Pat. Appl., 17 pp. 
CODEN: EPXXDW 
Patent 
German 



ACCESSION NUMBER : 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S) 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT 
PATENT INFORMATION: 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



EP 1437356 



Al 20040714 EP 2003-29975 20031230 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

IE, SI, LT, LV, FI, RO, MK, CY, AL, TR, BG, CZ, EE, HU, SK 

DE 10300097 Al 20040722 DE 2003-10300097 20030107 

US 2004198997 Al 20041007 US 2004-752413 20040106 

PRIORITY APPLN. INFO. : DE 2003-10300097 A 20030107 



OTHER SOURCE (S) : 
REFERENCE COUNT: 



MARPAT 141:115950 

5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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(Continued) 



/ \ 




>7rQ 



\ Br Br/ 
Me 



AB The preparation of copper carbene complexes I {G - 1, 2-ethanediyl, 

etc.; Bl - N or S hetero atom containing C5-18 aryl, Cl-18 alkyl, C6-19 
aralkyl, etc.; B2 * C2-40 organo, etc.; n « 1-3) and their use as 

coupling 

reaction catalyst* is described. Thus, reaction of 

1, 3-(bis-N- (N-methylimidazolium) methyl J -5-methylbenzene dichloride with 
KOBu-t at 0* in PhMe followed by treatment with CuBr2 gave title 
compound II which was used as coupling reaction c*t*ly*t for 
--(F3C>C6H4I with octanethiol. 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
Ganzer, 

PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE : 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2004:568195 CAPLUS 
141:123760 

Preparation of coppar carbene complexes and 
their use as coupling reaction catalyst* 
Kunz, Klaus; Scholz, Ulrich; Gaertzen, Oliver; 

Dirk; Wesener, Joachim 

Bayer Chemicals AG, Germany 

Eur. Pat. Appl., 20 pp. 

CODEN: EPXXDW 

Patent 

German 

1 



PATENT NO. 



EP 1437355 



KIND 



DATE 



APPLICATION NO. 



DATE 



Al 20040714 EP 2003-29974 20031230 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

IE, SI, LT, LV, FI, RO, MK, CY, AL, TR, BG, CZ, EE, HU, SK 

DE 10300098 Al 20040715 DE 2003-10300098 20030107 

US 2004192664 Al 20040930 US 2004-752353 20040106 

PRIORITY APPLN. INFO.: DE 2003-10300098 A 20030107 



OTHER SOURCE (S) : 
REFERENCE COUNT: 
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CASREACT 141:123760; MARPAT 141:123760 

7 THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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Me 




* Me Me II 



AB Copp*r catalysts I (X " CH2CH2 , CH:CH; M » alkyl, 

aralkyl, aryl, heteroaryl; the two substituents M may be linked via an 
alkylidine, aryldiyl, or heteroaryldiyl bridge; Y = halogen, CF3CO, 
CF3S02, F3C(CF2> 3S02, CN, Ac, f luoroacetylacetonyl , N02, arylsulfonyl, 
oxinate, phosphate, carbonate, BF4; n = 1-3; x - 1-6; q = 0-2] were 

prepared 

for use in the coupling reaction between anilines and 

halonitrobenzenes to form nitrodiphenylamines. Thus, the catalyst 

II was prepared by treating the bisimidazolium salt with CuBr2 and was 

used 

to couple PhNH2 with 4-02NC6H4C1 to give PhNHC6H4N02-4 which was reduced 
to PhNHC6H4NH2-4. 

2004:566190 CAPLUS 
141:106260 

Process for the preparation of nitrodiphenylamines 
Kunz, Klaus; Haider, Joachim; Ganzer, Dirk; Scholz, 
Ulrich; Sicheneder, Adolf 
Bayer Aktiengesellschaf t, Germany 
Eur. Pat. Appl., 12 pp. 
CODEN: EPXXDW 
Patent 
German 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S ) 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
FAMILY ACC. NUM. COUNT 
PATENT INFORMATION: 



PATENT NO. 

EP 1437341 

R: AT, BE, CH, 
IE, SI, LT, 
DE 10300125 
US 200414313B 
US 6815567 
JP 2004210791 
PRIORITY APPLN. INFO.: 

OTHER SOURCE (S) : 
REFERENCE COUNT: 



KIND DATE 



APPLICATION NO. 



20040714 EP 2003-29846 20031224 
:, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
RO, MX, CY, AL, TR, BG, CZ, EE, HU, SK 



20040715 
20040722 
20041109 
20040729 



DE 2003-10300125 
US 2004-751311 



JP 2004-1698 

DE 2003-10300125 



20030107 
20040102 



20040107 
20030107 



MARPAT 141:106260 

6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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[M-X m -P — X m — j— M 



I 

*P 



Ami nodiphenyl amines are prepared by reaction of nitrohalobenzenes with 
anilines in presence of a Cu catalyst I [X = 

O, NH, S, CH2, CH2CH2, (CH2)3; M = aryl, aralkyl, alkyl, heteroaryl and 
two M residues may be linked by an alkylene bridge; Y * halogen, CF3CO, 
CF3S02, CF3 (CF2) 3S02, CN, Ac, acetylacetonyl, f luoroacetylacetonyl, N02, 
arylsulfonyl, oxinate, phosphate, carbonate, BF4; m - 0, 1; n «= 1-3; p = 
0-2; x = 1-6], followed by hydrogenation. Thus, PhNH2 was treated with 
4-02NC6H4C1 in presence of CuBr, (Me3C) 2PC6H4Ph-2, K2C03 to give 41.2% 
4-02NC6H4NHPh which was reduced to 4-H2NC6H4NHPh with Raney Ni. 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (5) : 

PATENT ASSIGNEE (S) : 

SOURCE : 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

PATENT NO. 



2004:568189 CAPLUS 
141:106259 

Process for the preparation of aminodiphenylamines 



Haider, Joachim; Scholz, 
Bayer Aktiengesellschaf t, 
Eur. Pat. Appl., 12 pp. 
CODEN : EPXXDW 
Patent 
German 



Ulrich; Sicheneder, 
Germany 



KIND DATE 



APPLICATION NO. 



EP 1437340 



Al 



20040714 EP 2003-29845 



20031224 



R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 



IE, SI, 
DE 10300126 
US 2004143139 
JP 20042107B7 
PRIORITY APPLN. INFO. : 

OTHER SOURCE (S) : 
REFERENCE COUNT: 



LV, PI, RO, MK, CY, AL, TR, BG, CZ, EE, HU, SK 
Al 20040715 DE 2003-10300126 20030107 
Al 20040722 US 2004-751314 20040102 
A2 20040729 JP 2004-1261 20040106 
DE 2003-10300126 A 20030107 

MARPAT 141:106259 

5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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An exptl. simple microwave-assisted solvent-free N-arylation of primary 
amines with sodium tetraphenylborate or arylboronic acids, promoted by 
inexpensive cupric acetate, on the surface of KF-alumina, is reported. 
The reaction was selective for mono-N-arylation, and a variety of 
functional groups were tolerated in the process. 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE (S) : 
REFERENCE COUNT: 
THIS 

FORMAT 



2004:509896 CAPLUS 
141: 140119 

Microwave-assisted copper-promoted 

N-arylation of amines with aryl boronic acids/salts 

a KF-alumina surface 

Das, Pralay; Basu, Basudeb 

Department of Chemistry, North Bengal University, 
Darjeeling, India 

Synthetic Communications (2004), 34(12), 2177-2184 

CODEN: SYNCAV; ISSN: 0039-7911 

Marcel Dekker, Inc. 

Journal 

English 

CASREACT 141:140119 

33 THERE ARE 33 CITED REFERENCES AVAILABLE FOR 
RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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AB 4-Alkenyl-4 ' -nitrodiphenylamines are produced by reacting alkenylanilines 
with nitrohalobenzenes in the presence of a Cu or Pd 
catalyst and a base. The resulting 4-alkenyl-4 ' - 

nitrodiphenylamines were reduced to 4-alkenyl-4 ' -aminodiphenylamines . 
Thus, 4-iaopropenylaniline, palladivunacetylacetonate, and 
2,2'-bis(diphenylphosphino)-l,l-binaphthyl in xylene were stirred under 

an 

inert atmospheric for 10 rain at room temperature followed by stirring 

with 

4-chloronitrobenzene for 10 min at room temperature and reflux with 
K3P04 for 4 

h to give 99% 4-isopropenyl-4 ' -nitrodiphenylamine . A mixture of 
4-isopropenyl-4'-nitrodiphenylamine, toluene, and Pd/C was treated with 

H2 

for 8 h at 2b* to give 99% 4-isopropenyl-4 '-aminodiphenylamine. 
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ACCESSION NUMBER: 
DOCUMENT NUMBER : 
TITLE : 



INVENTOR (S) : 
PATENT ASSIGNEE ( S ) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2004:157441 CAPLUS 
140:199102 

Procedure for the production of 4-alkenyl-4 ' - 
nitrodiphenylamines and 4-alkenyl-4 ' - 
aminodiphenylamines 

Ooms, Pieter; Scholz, Ulrich; Haider, Joachim 

Bayer A. -G. , Germany 

Ger. Of fen., 7 pp. 

CO DEN : GWXXBX 

Patent 

German 



PATENT NO. 



DE 10235834 
PRIORITY APPLN. INFO. : 



DATE 
20040226 



APPLICATION NO. 



DE 2002-10235834 
DE 2002-10235834 



20020806 
20020806 





AB Phenyl iodonium ylide of 2-hydroxy-l, 4-naphthoquinone I (Rl «* Ph) reacts 

with amines R2NHR3 (R2 - H, R3 = Ph, 4-MeC6H4, 4-02NC6H4, PhCH2, 
PhCH2CH2, 

etc.; R2 «* Me, R3 = Ph) in refluxing dichloromethane to afford good 
yields 

of indanedione 2-carboxamides II through a ring-contraction and 
a, «' -dioxoketene formation reaction. II exist in solution in an 
unusual enol-amide form. In contrast, copper-catalyzed reaction 
of ylides I (Rl Ph, 4-MeC6H4) with R2NHR3 affords arylated amines 
R1NR2R3 and 3-iodo-4-hydroxy-l, 2-naphthoquinone. 



ACCESSION NUMBER : 
DOCUMENT NUMBER: 
TITLE: 



CORPORATE SOURCE: 



SOURCE : 
5627-5631 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE (S) : 
REFERENCE COUNT: 
THIS 



FORMAT 



2003:435929 CAPLUS 
139:149404 

Studies on the Reactivity of Aryliodonium Ylides of 
2-Hydroxy-l, 4-naphthoquinone: Reactions with Amines 
Malamidou-Xenikaki, Elizabeth; Spyroudis, Spyros; 
Tsanakopoulou, Maria 

Laboratory of Organic Chemistry, Department of 
Chemistry, University of Thessaloniki, Thessaloniki, 
54124, Greece 

Journal of Organic Chemistry (2003), 68(14), 

CODEN: JOCEAH; ISSN: 0022-3263 
American Chemical Society 
Journal 
English 

CASREACT 139:149404 

24 THERE ARE 24 CITED REFERENCES AVAILABLE FOR 
RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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AB A polyaniline (PANI) o-PANI-co-p-PANI copolymer was prepared which 

has solubilizing and functional substituents on the conducting polymer 
backbone that do not adversely affect the conductivity An urea-protected 
aniline trimer macromonomer with para-ortho-para connectivity and 
bromine end groups underwent regiospecif ic coupling with a 
di-BOC-protected aniline trimer comonoraer with all para 
connectivity and amine end groups using Pd catalyst, to obtain 
5-p,o-PANI. The 5-p,o-PANI has a repeat unit consisting of five 
para-substituted aniline rings for every one ortho-substituted 
aniline ring. The regioregularity of 5-p, o-PANI (Mn = 14 000, GPC 
in NMP, polystyrene stds.) was established using 1H NMR, 13C{H} NMR, and 
IR spectroscopy. Analogous with p-PANI, the 5p, o-PANI exhibited three 
distinct oxidation states. The conductivity of blends of 5-p,o-PANl and 

PVC was on 

the same order of magnitude as that of PANI films prepared under the same 
conditions. 

ACCESSION NUMBER: 2003:365473 CAPLUS 

DOCUMENT NUMBER: 139:101499 

TITLE: o,p-Polyaniline: A New Form of a Classic 

Conducting Polymer 
AUTHOR(S): Ward, Rachel E . ; Meyer, Tara Y. 

CORPORATE SOURCE: Department of Chemistry, University of Pittsburgh, 

Pittsburgh, PA, 15260, USA 
SOURCE: Macromolecules (2003), 36(12), 4368-4373 

CODEN: MAMOBX; ISSN: 0024-9297 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

REFERENCE COUNT: 38 THERE ARE 38 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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AB The first general method for the Pd-catalyzed amination of aryl tosylates 
and benzenesulfonates was developed utilizing ligand 2,4,6- 
(Me2CH)3C6H2C6H4PCy2-2, which belongs to a new generation of biaryl 
monophosphine ligands. In addition, the new catalyst system 
enables amidation of aryl arenesulf onates and aqueous amination 

protocols that 

do not necessitate the use of cosolvents. The substrate scope has been 
significantly expanded to include aryl halides containing primary amides 

and 

free carboxylic acid groups. In the case of multifunctional substrates, 
the Pd-catalyzed amination can provide selectivity that is complementary 
to the cu-catalyzed C-N bond- forming processes. 

ACCESSION NUMBER: 2003:344190 CAPLUS 

DOCUMENT NUMBER: 139:117168 

TITLE : Expanding Pd-Catalyzed C-N Bond-Forming Processes: 

The 

First Amidation of Aryl Sulfonates, Aqueous 

Amination, 

and Complementarity with Cu-Catalyzed 
Reactions 

AUTHOR (S): Huang, Xiaohua; Anderson, Kevin W.; Zim, Danilo; 

Jiang, Lei; Klapars, Artis; Buchwald, Stephen L . 
CORPORATE SOURCE: Department of Chemistry, Massachusetts Institute of 

Technology, Cambridge, MA, 02139, USA 
SOURCE: Journal of the American Chemical Society (2003), 

125(22), 6653-6655 

CODEN: JACSAT; ISSN: 0002-7863 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
OTHER SOURCE (S): CASREACT 139:117168 

REFERENCE COUNT: 22 THERE ARE 22 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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Diphenyl amines, useful as additives for rubbers and plastics (no data), 
are prepared by reaction of phenols with (supercrit.) anilines 
using Group IA, IIA, VIB, VIIB, VIII, or IB metal chlorides as 
catalysts. Hydroquinone was treated with anilinai in the 
presence of Cucl2 at 300* for 30 min to give 51% 
N-phenyl-p-aminophenol and 40* N, N' -diphenyl-p-phenylenedi amine. 
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6-Amino-5, 12-naphthacenedione and 6-amino-5, 11-naphthacenedione react 

aniline in the presence of cobalt, copper, and manganese 
salts, resulting in replacement of hydrogen in the peri-position with 
respect to the carbonyl group by phenylamino group and formation of 11- 
and 12-phenylamino-6-amino (phenylamino) -5, 12- and -5,11- 
naphthacenequinones . 
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and 



Title dyes represented by the general formula I <R = CH2CH20S03M or 
CH:CH2, M - H or alkali metal) are obtained by reaction of bromaminic 

I 

or its alkali metal salts and 4- (B-sulf atoethylsulfonyl) 
aniline or its alkali metal salts in aqueous medium in the presence of 
phosphate buffers and copper catalysts. Thus, water 
48, 54% phosphoric acid 36.3, 28% sodium hydroxide 45.7, 
4- (B-sulf atoethylsulfonyl) aniline 30.9, bromaminic acid 
sodium salt 41.8, and cuprous oxide 5.6 parts were heated at 80' 
while pH was controlled at 5.8 with sodium carbonate to give a blue dye 
solution with a ratio of sulfate ester type and vinylsulfone type 38:62 

yield (based on bromaminic acid) 50%, and dye strength 19.7%. 
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AB The invention relates to an agent for dyeing keratin containing fibers, 
especially 

human hair, comprising at least one cyclopentaquinoxalinium derivative 
of the 

formula (I), wherein Rl, R2, R3 independently represent a hydrogen atom 

or 

a C1-C4 alkyl group, and Rl and R2 together may form a ring, XI and X2 
represent an oxygen or sulfur atom or together a 1, 2-arylenediimino group 
that in turn can be substituted in the aromatic group by halogen atoms, 

C1-C4 

alkyl, C1-C4 alkoxy, nitro, amino, C1-C4 alkyl, C1-C4 alkylamino, 
hydroxy, 

carboxy, or sulfo groups or an addnl. condensed aromatic ring and is 
quaternized on one of the nitrogen atoms by a C1-C6 alkyl, aralkyl, aryl, 
C2-C4 alkenyl, or C1-C6 hydroxyalkyl, or carboxyalkyl group, and wherein 
the addnl. condensed aromatic ring may be substituted by halogen atoms, 

in 

halogen atoms, C1-C4 alkyl, C1-C4 alkoxy, nitro, amino, C1-C4 alkyl, 

C1-C4 

alkylamino, hydroxy, carboxy, or sulfo groups. The invention further 
relates to the tautomeric forms or the physiol. acceptable salts of the 
derivs. Thus 3, 3, 5-trimethyl-cyelohex-5-en-l, 2, 4-trione was synthesized 
from 6-oxo isophorone, using 1, 4-dioxane and selenium dioxide 
catalysts. A dyeing gel contained (g) : 3, 3, 5-trimethyl-cyclohex-5- 
en-1, 2, 4-trione 3.3; Natrosol 250 HR 2; water to 100;. The gel was mixed 
1:1 with a dyeing cream that contained (g) : Texapon NSO 20.00; Dehyton K 
12.50; Hydrenol D 8.50; Lorol 2.00; 4, 4 ' -diamino-diphenylene diamine 

H2S04 

5.95; sodium sulfite 

to 100; pH 8.95. 
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AB 4-Nitrodiphenylamine was synthesized from p-chloronitrobenzene and 
aniline using phase-transfer catalysis. The optimum operation 
conditions and purification methods were found. The true yield and 

purity were 

over 94% and 99%, resp. 

ACCESSION NUMBER: 2001:470307 CAPLUS 

DOCUMENT NUMBER: 136:136580 

TITLE: Synthesis technology of 4-nitrodiphenylamine 

AUTHOR(S): Wei, Qing; Li, Gui-ling; Dai, Zi-ling 

CORPORATE SOURCE : Guangzhou Research Institute of Non-ferrous Metals, 

Canton, 51065, Peop. Rep. China 
SOURCE: Jingxi Huagong Zhongjianti (2001), 31(1), 26-28 

CODEN: JHZIAR; ISSN: 1009-9212 
PUBLISHER: Jingxi Huagong Zhongjianti Zazhishe 

DOCUMENT TYPE: Journal 
LANGUAGE: Chinese 



L12 ANSWER 16 OF 86 CAPLUS COPYRIGHT 2005 ACS on STN 

AB A general catalytic coupling of arylboronic acids and amines is reported. 
This room- temperature coupling was realized through the use of catalytic 
copper(II) acetate, 2,6-lutidine as base, and myristic acid as an 
additive. Functionalized aniline substrates provided the 
diarylamine coupling products in good yield (58-91%). A variety of 
alkylamines were also successfully coupled to give N-alkyl 
anilines in moderate yield (50-64%). 
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AB 4-Nitrodiphenylamines (e.g., 4-nitrodiphenylamine) are prepared in high 
yield and selectivity by the amination of 4-nitrohalobenzenes (e.g., 
4-chloronitrobenzene) with primary aromatic amines (e.g., aniline) 
in the presence of alkali carbonates (e.g., potassium carbonate) and 
copper- compound (e.g., copper oxide) catalyst* 

with the addition of alkylsulfonyl halides (e.g., methanesulf onyl 
chloride) 

or arylsulfonyl halides to the reaction mixture 
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AB (meth)acrylamide and (meth)acrylate monomers containing oligoanllin* 

aide chain units were prepared by a modified Ullman condensation 
reaction to 

prepare the arylamine side groups with Cu as reactant and 
e»t«ly»t or by Pd catalyzed amination of aryl halides and 
triflates. The monomers prepared are N— { 4-anilinophenyl ) me thacryl amide 
(Ml), N- [ 4- (N ' -acetyl-N ' -phenyl ) amino) phenyl methacrylamide (M2), and 
(M4); other monomers were also prepared by the method of D. Braun and S. 
Hauge (1971) . Free radical polymerization using AIBN initiator of these 
monomers 

produces polymers with oligoanilines incorporated into the polymer as 

side 

chains with control of the side chain length and content of electroactive 
species. The solubility of the polymers is dependent on the extent of 
acetyl 

substitution, the inherent viscosity is 0.1 to 0.3 dL/g, and. The glass 
transition temperature of the homo-poly (methacrylamide) s is 183, 220, and 
207', for Ml, M2, and M4, resp. 
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Weak acid blue Bs dye was prepared by treating bromamine acid with 4- 
dodaeylaniliM in the presence of soap emulsifier, CuS04/SnC12 
catalyst, and NaHC03, refining with glacial acetic acid, washing, 
drying, treating with fumed H2S04, neutralizing, salting out, and drying. 
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AB R1NR2R3 {Rl, R3 = C6-24 aryl; R2 = H, C6-24 aryl; Rl, R2, and/or R3 

contain electron-withdrawing group) , which are useful as 
charge- transport 

agents for electroluminescent devices, are prepared by reaction of R1NHR2 

(Rl, R2 * same as above) with R3X (R3 = same as above; X - halo) in the 

presence of compds. containing Cu or Cu salts. P- 

ni.troani.lin* was reacted with p-iodonitrobenzene in the presence 

of K2C03 and copper iodide in DMF at 200-205' for 2 h to 

give 93% 4, 4 ' -dinitrophenylaraine . 
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AB This paper presents the results obtained from the oxidation of the 

aminoazobenzene dye A052 by the UV/H202, UV/Ti02 and VIS/Ti02 systems. 

In 

the former case, the authors investigated the formation of first 
byproducts by means of GC/MS, HPLC and 1HNMR. spectroscopy. The authors 
conclude that hydroxyl radicals are added to aromatic rings in the ipso 
position with respect to the sulfonate group or to the 

azo-linkage-bearing 

carbon. The reaction of the inorg. radical with the N,N-dimethylamino 
substituent, leading to demethylation, adds to the multiplicity of the 
possible pathways. Degradation by the UV/Ti02 system is pH dependent. 
Whereas hydroxyl radicals are the main oxidative agent in neutral and 

alkaline 

solns., pos. hole-induced oxidation competes with the reduction of the 
protonated 

dye mols. in acid media. Moreover, FTIR spectroscopy of A052/Ti02 wafers 
provided an insight to the nature of the photoproducts . This process is 
very efficient since only ultimate breakdown products, i.e. aliphatic 

acids 

and inorg. salts, are detected. Similar results were obtained using 
visible light as the irradiation source in the case of wafers whereas in 
heterogeneous solns., the dye seems to be resistant to degradation 
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Afi The transition metal-catalyzed ami nation of aryl halides, in conjunction 
with an orthogonal protective group scheme, forms the basis of two routes 
to oligoanilioa precursors. The ©llgoanilina 

precursors are soluble in a variety of common organic solvents, and are 
easily 

converted to the deprotected oligoanilines . The method allows the 
preparation 

of oligoanilines of even or odd chain lengths, and the incorporation of a 
variety of functional groups into the oligomers. Polyanilines of low 
polydispersity can also be prepared by this method. 
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AB Di phenyl amines 4-R1R2NC6H4N (COR3) C6H4-3-OR4 <R1, R3 * Cl-8 alkyl; R2, 



R4 



H, Cl-8 alkyl,' Rl and R2 together may form a ring) are manufactured by 
reacting 

ra-R3CONHC6H40R4 and p-NR!R2C6H4X (X = halogen) in the presence of 

Cu compds. and tertiary amines. The amines are useful as 

precursors for fluoran dyes for thermal or pressure-sensitive recording 

materials. Thus, reacting m-N-acetylanisidine with 4- 

broosodiraathylanilina in the presence of Cu(N03)2 and 

I, 10-phenanthroline gave N-acetyl-4- (N 1 , N ' -dimethyl ami no) -3 ' - 
methoxydiphenylamine (m.p. 76-78", yield 77.0%). 
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AB Alkylarylamines are manufactured by reductive alkylation of aromatic 
amines with 

aliphatic ketones, whereby the mixture is subjected to the action of an 
acidic, 

heterogeneous catalyst (0.05-20% based on amine), at 
20-200" for 0.1-20 h, and the obtained mixture including 
catalyst* is hydrogenated in the presence of a Cu-based 
catalyst. The acidic heterogeneous catalysts include 
natural or synthetic amorphous aluminosilicates, natural or synthetic 
zeolites, HX or HY mol. sieves, aluminoborate or aluminochromate 
catalysta, zirconium phosphate, or bleaching clays or kieselguhr 
activated with mineral acids. For instance, a mixture of 460 g 
anilina, 573 g acetone, and 5 g amorphous aluminosilicate 
catalyst (75% Si02, 25% A1203) in an autoclave was de-aerated and 
stirred for 2 h while raising the temperature to 150", followed by 
hydrogenation at 5 MPa for 300 min. Conversion of anilina to N- 
isopropylanilin* was 99%, and anal, of remaining low-boilers 
showed 76% acetone and 24% isopropanol. 
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AB In the catalytic reductive alkylation of aromatic amines by aliphatic 
ketones, 

using catalysts based on Cu and heterogeneous acid 
catalyst*, selectivity is improved by: (1) starting with a mixture 
of the amine, ketone, and heterogeneous acid catalyst, (2) 
distilling off 3-98% of the stoichiometric water of reaction, (3) 
returning 

the used acid catalyst, and (4) hydrogenating the mixture The 

method suppresses parallel reduction of the ketone to the corresponding 

ale. 

For instance, in the alkylation of 280 g anilin* by 600 g 

4-methyl-2-pentanone, the reactants were refluxed with 4 g of an H-form 

amorphous aluminosilicate catalyst, with azeotropic distillation of 30 

g H20 phase. The reaction product and the aluminosilicate 

catalyst were then autoclaved with 6 g cu chromite 

catalyst at 180" and 5 MPa H2 pressure for 120 min, giving 

99.9% conversion of anilin* to N- (1, 3-dimethylbutyl) 

anilina, and with recovered low-boiling substances showing 94% 

starting ketone and only 6% 4-methyl-2-pentanol . In contrast, a prior 

art 

process using only the Cu chromite catalyst gave only 
65% conversion of anilin*, with low-b. compds. showing only 15% 
recovered ketone and 85% 4-methyl-2-pentanol . The products are useful as 
antioxidants in the rubber industry. 
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AB The liquid phase formation of N- (alkyl ) a rylamines via the 

nickel-catalyzed 

alkylation of primary aryl amines with primary aliphatic ales, was 
studied. 

The nickel-catalyzed preparation of N-ha*ylanlHn* was compared 
against Pt, Pd, Ru, Rh, and Re/C as well as Co/k, Cu chromite, 
and PtSx/C . Several N, N' -dialkylphenylenediamines and 
N-alkyl-N'-phenylphenylenediamines were also prepared The 
nickel-catalyzed 

reaction appeared to be a useful synthetic method for preparation of 

N- (alkyl) a rylamines. 
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AB The title dye is produced in improved yield from bromaminic acid and 
3- (2-sulfatoethylsulf onyl) aniline when using elemental 
Cu as catalyst in the presence of a mixture of NaH2P04 and 
Na2HP04 as buffer. 

1996:117938 CAPLUS 
124:148721 

Preparation of C.I. Reactive Blue 19. 
von der Eltz, Andreas 
Hoechst A.-G., Germany 
Ger. Of fen. , 5 pp. 
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AB Pyrimidinoanthrone 
and/or 6, depending 
reaction medium. 

ACCESSION NUMBER: 

DOCUMENT NUMBER: 

TITLE: 

AUTHOR (S) : 
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PUBLISHER: 
DOCUMENT TYPE : 
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(I) reacts with N- and O-nucleophiles at positions 4 
on the nucleophile, the catalyst, and the 
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Substitution of hydrogen atoms in pyrimidinoanthrone 
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AB The title compds . are manufactured by treating 
l-amino-4-bromoanthraquinone-2- 

sulfonic acid (I) or salts with PhNH2 in an aqueous medium containing an 

acid 

binder and a Cu ca.taj.yafc, heating in the presence of 

mineral acid, and separating l-amino-4-anilinoanthraquinone-2-sulf onic 

acid 

(II). Treating 211.5 parts I Na salt with 182 parts PhNH2 in the 
presence 

of soda ash and CuS04, heating at 90* in the presence of aqueous HC1, 
filtering, washing with aqueous NaCl, dispersing the wet cake in water, 
neutralizing with NaOH, and drying to give 230 parts II Na salt 
containing 80 



mg Cu/kg. 
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AB Scale inhibitors are prepared by condensation of aromatic amines in the 
presence of catalyst* selected from halogen-containing oxy acids or 
their salts, peroxides, azo compds., Fe or Cu oxides, halides, 
or sulfates, and aromatic nitro compds. and reaction inhibitors. Thus, i 
condensation product of o-aminobenzenesulfonic acid with 
4 -ami nodi phenyl amine was coated on a reactor, which was used for 
suspension polymerization of vinyl chloride, showing scale deposition 

{after 100 

batches) 0 and 18 g/m2 in the liquid and liquid-gas interface portions 
of the 

reactor, resp. 
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AB A study of some parameters which influence the Ullmann-Goldberg 

condensation for the synthesis of N-phenylanthranilic acids was done, 
showing that these acids can be obtained efficiently using water as the 
solvent. Thus, 2-C1C6H4C02H was treated with RC6H4NH2 (R - H, 4-Me, 
3-02N, 3-C1, 4-H2N, 4-MeO, 4-H03S) in refluxing H20 in the presence of 
powdered Cu to give 9-89% 2- (RC6H4NH) C6H4C02H. 
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An efficient alternative to the copper- catalyzed synthesis 
(Ullmann ether synthesis) of biaryl ethers, biaryl thioethers, and biaryl 
amines involving the potassium fluoride-alumina-mediated addition of a 
phenol, thiophenol, or an aniline to 2- or 4-f luorobenzonitriles 
catalyzed by 18-crown-6 is described. An efficient alternative to the 
copper-catalyzed synthesis (Ullmann ether synthesis) of biaryl 
ethers, biaryl thioethers, and biaryl amines involving the potassium 
fluoride-alumina-mediated addition of a phenol, thiophenol, or an 
aniline to 2- or 4- f luorobenzonitriles catalyzed by 18-crown-6 is 
described. 

1993:472303 CAPLUS 
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Synthesis of diaryl ethers, diaryl thioethers, and 
di a ryl amines mediated by potassium fluoride -alumina 
and 18-crown-6 

Schmittling, Elisabeth A. ; Sawyer, J. Scott 
Lilly Res. Lab., Eli Lilly and Co., Indianapolis, IN, 
46385, USA 

SOURCE: Journal of Organic Chemistry (1993), 58(12), 3229-30 
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AB PhNHCHMe2 (I), a starting material for the herbicide Ramrod, is produced 

more economically by combining its production with that of the 
antiozonant 

p-(PhNH)C6H4NHCHMe2 (II). Specifically, I and II are simultaneously 

produced by Cu-catalyzed reductive alkylation of a mixture of 

PhNH2 (III) and 4- (PhNH ) C6H4NH2 (IV), containing 0.1-10% III, with Me2CO 

at 

140-160" and 3-10 MPa. Unreacted Me2CO, ale, and reaction H20 are 
removed by fractional distillation, and vacuum distillation of the 
remainder gives a 

distilled concentrate containing I, and a residue containing II, with 
further distillation of the 

concentrate giving pure I. In the further (batch) distillation of the 
concentrate, the 

fraction containing III is returned to the alkylation, the fraction 
distilling 

with I but containing mostly Ph2NH is removed, and the distillation 
residue is added 

to the post-reaction mixture For example, to a continuous reactor was 

fed 

IV containing 0.3% III, and Me2CO (3 mol vs. amine), over a Cu 
chromite catalyst (concentration 0.5% vs. injected amine) at 
150-170* and 5 MPa. Continuous distillation of the product with 3 
columns gave in order: (1) Me2CO, Me2CH0H, and H20, (2) I concentrate, 
and (3) 

pure IV. The concentrate containing 35* I, 40% II, 3% III, and 10% 
Ph2NH was vacuum 

distilled as described, giving 3 kg pure I per ton II, with addnl. 
recovery 

of 4 kg II. 
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AB p-Phenylenediamine (I), di phenyl amine, phenyl -p-phenylenedi amine, 

N,N'-diphenyl-p-phenylenediamine (II), and N, N ' -diphenylbenzidine (III) 

are polymerized by Cu(C104)2-6H2o in acetonitrile or 

(NH4)2S208 in dilute acids. Elemental anal., thermograviraetric anal., II 
and UV-vis absorption, and XPS are used to characterize the polymers. 

The 

polymers from I and II are most similar to polyanilin.. The 
d.p. of poly-III ia very low. In the as-synthesized salts, protonation 
may occur at either the imine or amine units. The polymers are 
susceptible to forming covalent bonds with CI when HC1 is used as the 
protonic acid during preparation 
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AB Aryllead triacetates are regioaelective reagents for the raono-N-arylation 
of aromatic, heterocyclic, and aliphatic amines under mild and neutral 
conditions in a reaction catalyzed by copper diacetate. The 
arylation of arylamines was unaffected by the steric hindrance of the 
arylamine but was dependent on the arylamine basicity. The position of 
oxidizable substituents on both the aryllead triacetate and the arylamine 
was important due to a competing oxidation-reduction reaction. The 

arylation of 

heterocyclic amines proceeded in modest to good yields while aliphatic 
amines 

were arylated in poor to modest yields. The mechanism proposed for these 
reactions involves transfer of the aryl group onto cappmr 
forming a coppar(III) intermediate which subsequently undergoes 
ligand coupling to give the N-arylated amine and the catalytic Cu 
(I) species. 
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xrtix„ , 




AB 



The byproducts in the tech. -grade N-nitrosodiphenyl amine were identified 
as nitro and nitrosoderivs . (I; R = H, NO; Rl, R2, R3 = H, N02) . 
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Nucleophilic substitution reactions of bromoanthraqui nones I [R = Br; 
(R1,R2) = (NH2,S03Na) (II), (NH2, H) (III), (H,S03Na) (IV), (H,H) (V)] 

t 

PhNH2, affording I [R=NHPh, OH, H; (R1,R2) same], were studied in the 
presence and absence of CuS04 catalyst. Product ratios depended 
on both catalyst and ambient oxygen. Substituent effects in the 
uncatalyzed reaction reflected their electron-accepting character, with 
the rate constant decreasing in the series IV > V > II > Hi; in the 
catalyzed reaction, the order was II > IV > III > V. 
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AB The condensation of l-amino-4-bromoanthraquinone-2-sulfonic acid (I) with 

primary and secondary aliphatic and aromatic amines, diamines, and 
polyamines to 

give the title dyes and dye intermediates is efficiently catalyzed with 
Cm catalysts in the presence of pH regulators. The 
catalyst* contain 36-85% Cu, Cu compds . , or 

their mixts. deposited on a porous silicate carrier and may be prepared 



from 



catalysts recycled from hydrogenation and dehydrogenation 

reactions. A mixture of 31% aqueous MeNH2 20, I 18, powdered catalyst 

containing Cu and CuO on a porous silicate carrier 1, and Na2C03 5.4 

g was heated in 400 mL H20 to 80* for 2 h giving 84% 

l-amino-4- (methylamino) -2-anthraquinonesulfonic acid. 
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GI 




AB The title dyes I (R1-R4 - H, halogen, lower alkyl, cycloalkyl, lower 
alkoxy, CF3, PhO, OH; such that £1 of R1-R4 is halogen), which have 
very high near-IR absorption and are thus useful as organic filters for 
semiconductor laser-containing measuring apparatus, are prepared by 

reacting 

1, 4, 5, 8-tetrachloroanthraquinone (II) with a £4-fold molar excess 
of an appropriately substituted PhNH2 in the presence of a catalytically 
effective amount of Cu ions, a salt of an aliphatic carboxylic acid 
(e.g., KOAc), and PhCH20H or its derivs. at elevated temps. In this 
manner, II 10.87, p-toluidine 27.2, 4-C1C6H4NH2 31.3, KOAc 13.4, CuS04 
1.24, and PhCH20H 3.41 parts were heated to 130* under N for 6.5 h, 
forming 1- (4-chloroanilino) -4, 5, 8-tris (4-methylanilino) anthraquinone, 
which had 99* transmittance (CHC13) at 860 run. 
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Title compds. p-PhHNC6H4NHR (I; R = CHMe2, CHMeCH2CKMe2 ) were prepared by 
catalyzed reductive alkylation of p-PhHNC6H4NH2 (II) with Me2CO and 
MeCOCH2CHMe2 and factors improving selectivity were studied. Thus, 1600 
kg/h mixture containing Me2CO and II in molar ratio 3:1 and 0.3% CuCr 
catalyst (based on II) was passed consecutively through 3 reactors 
which were heated at 140*, 150*, and 160*, resp., and 
the contents were stirred with circulating H at a feed 1450 m3/h, 5.5 

and stream velocity 0.4 m/s. The product discharged from the 3rd reactor 
was filtered and volatile components containing Me2CO:Me2CHOH in ratio 
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7:3 

were separated to give 
diisopropyl derivs 
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AB Title materials I (rings A-D may be substituted with lower alkyl, 

cycloalkyl, lower alkoxy, CF3, OPh, OH, or halo), useful for near-IR 
filters, sunglasses, and optical recording materials, are prepared from 
1, 4, 5, 8-tetrachloroanthraquinone (II) and £4 mol anilina 
derivs. in the presence of CuS04, (substituted) benzyl ale, and 

aliphatic 

carboxylate salts. Thus, 10.87 parts II and 54.35 parts p-toluidine were 
treated in the presence of AcOK, CuS04, and benzyl ale. at 130* for 
6.5 h to give a title coloring material. 
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AB The title polymers are prepared by partially or fully polymerizing 
anllina compds. in the presence of cupric compds. and nitrile 
compds., adding pyrrole compds. to the mixture, and polymerizing the 
pyrrole 

compds. Thus, 2.8 g aniline and 150 mL acetonitrile (I) were 
stirred at 15-20 as 63.2 g aqueous 45% Cu(BF4)2 and 75 mL I were 
added dropwise for 15 min to form a slurry, which was stirred 2 h and 

kept 

12 h at room temperature Then, 0.67 g pyrrole was added over 5 min, and 

the 

mixture was stirred 2 h and kept 12 h at room temperature to give 4.0 g 
powdered 

black polymer with elec. conductivity 1.4 + 10-2 Scm-1. 
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Title compds. with C2-12 alkyls are produced by alkylation of anilies 

i 

primary and secondary ales, in the liquid phase in the presence of a 
Cu catalyst at 150-250", H partial pressure 

0.2-10 MPa, and an alc.-NH2 group mol ratio of (0.5-5) :1. The products 
are suitable for manufacture of dyes, pesticides, stabilizers for rubber 

gunpowder, and rubber vulcanization accelerators (no data). Thus, 46 g 
2:1 (mol ratio) EtOH-aniline mixture and 5 g 33:6 (%) Cu 
-MgO/Si02 catalyst were heated to 190' and 3-4.2 MPa H to 
give a mixture containing unreacted EtOH 53.0, unreacted aniline 11.9, 
Et3N 0.54, N-ethylanilina 30.65, N, N- diethyl aniline 
2.95, and phenylcyclohexylamine 0.06%. 
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AB The selectivity of Cu catalysta was increased by 

treatment with an organic acid for the title reaction to give RNHCHR1R2 

[R - 

Ph, (substituted) aryl; Rl, R2 * Cl-4 alkyl) . Thus, heating a mixture 

of 25 

g 4-PhNHC6H4NH2, 30 mL Me2CO, and 0.5 g com. Cu-Cr 

catalyst containing 1.654 AcOH for 80 min at 160* and H 

pressure 6 MPa in an autoclave gave a 99.49:0.51 mixture of 

4 - PhNHC 6 H 4 NHCHMe2 and 4-PhNHC6H4N: CMe2 and 13.9% conversion of Me2CO to 

Me2CH0H . 
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AB The amines RC6H4NHC6H4N02 (R = H, Me, N02, MeO, EtO) are prepared by 
condensing o- or p-halonitrobenzenes with RC6H4NH2 in the presence of 
Cu complexes with N,N- or N, O-bidentate Uganda and acid 
acceptors. Heating p-ClC6H4N02, PhNH2, K2C03 and 
bis (1, 10-phenanthroline) 

ooppar(I) nitrate in PhMe at 180-90* for 8 h gave 34.3% 
p-nitrodiphenylamine. 
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RC6H4NHC6H4N02 (R - H, Me, N02, OMe, OEt) , useful as intermediates for 
dyes and agents for organic rubber processing, were prepared by treating 
XC6H4N02 (X = o- or p-halo) with RC6H4NH2 in the presence of 
tetraalkylphoaphonium salts, Na2C03, and Cu catalysts. 
Thus, a mixture of p-ClC6H4N02, PhNH2 , Na2C03, Cu oxide, and Bu4P+ 
CI- was stirred at 180-190* under 500-750 iranHg for 10 h to give 
86.9% p-PhNHC6H4N02. The reaction did not proceed without Bu4P+ CI- . 
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AB N-Alkylamines are prepared by reaction of aromatic, alicyclic or 

heterocyclic 

amines with aliphatic ales, (as alkylating agents) in the presence of 
Cu-Zn/A12Q3 cmt&lyat in a fixed-bed reactor at 
150-300V1-10 kg/cm2. The catalyst contains 10-50* 
cu and 10-70% Zn. Thus, a 1:2.24 (mol. ratio) PhNH2-MeOH mixture 
was passed over the catalyst at 250*, 1 kg/cm2, and 0.4 
h-1 liquid space velocity to give 94.9% yield N-mathylanilina at 
99% once-through PhNH2 conversion. 
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AB Ph3Bi N-phenylates aliphatic and aromatic amines (e.g., PhNH2, Ph2NNH2, 
BUNH2 , 

P-N02C6H4NH2) in the presence of Cu(OAc)2. 
ACCESSION NUMBER: 1988:21408 CAPLUS 
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AB The N-arylation of RR1NH {R = Bu, Et, cyclohexyl, PhCH2CHC02Et, Ph2C:N; 
Rl 

= H, Et) and R2NH2 (R2 - Ph, 4-MeC6H4, 4-MeOC6H4, 2-, 4-02NC6H4, mesityl) 
by Ph3BiR3R4 (R3, R4 - OAc, Q2CCF3, 4-MeC6H4S03, Ph; R3R4 - C03) under 
neutral conditions is strongly catalyzed by Cu powder at room 
temperature to give PhR5R6N {R5, R6 - H, R, Rl, R2) . 
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AB Elec. conductivity polyanilin* is prepared by polymerization of 

PhNHC6H4NHPh {I) 

in the presence of chemical oxidants. NH4 persulfate (34.2 parts) 
dissolved 

in 200 parts H20 was added dropwise at 5* over 1 h to a mixture of 

H20 1200, concentrated HC1 300, and p-I 13.0 parts, the mixture stirred 

at 

5' for 6 h and at room temperature for 16 h forming poly«nllin« 

, which was press molded at 3BO0 kg/cm2 to show elec. conductivity 4.0 

S/cm. 
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Rl. 
02N 



The title compds. (I; Rl-4 « H, alkyl), useful as stabilizers for rubber 
and as intermediates for dyes (no data) , are prepared by condensation of 
nitroben2enes II (X - CI, Br) with &nilin*s III in the presence 
of a Cu compound eat*ly«t and an amide or nit rile 

cocatalyst. Thus, a mixture containing II (X = CI, Rl = R2 - H) 157.6, 

2 

186, K2C03 100, CuO 2, and PhCONH2 3 g with 20 mL xylene was heated at 
195' while a further 186 g PhNH2 was added to give 88% I (Rl-4 « 
"") . The entire process required 12 h. 
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AB Anthraquinone dyes are prepared by the condensation in aqueous medium of 
l-amino-4-bromoanthraquinone-2-sulfonic acid with water-insol. amines (Z; 
R1-R3 ■ H, alkyl, alkoxy; ring A may be benzene or cyclohexane) in the 
presence of 10-25 volume* nonionic surfactant at 65-100*, with 
cu or Cu salt c*t*ly»ts. Thus, 

l-amino-4-bromoanthraquinone-2-sulfonic acid was mixed with 2,4,6- 
tria«thyl«ni.lin«, polyethylene glycol, Praewozell N 55, and water 
and heated to 40* with intensive stirring. NaHC03 was added and 
the reaction mixture heated to 65-75*, at which temperature CuCl was 
added, 

and the mixture refluxed for 6-8 h. By acidification the product was 
precipitated, 




4 -Nitrodi phenyl amines (I; R1-R4 ■ H, CI- 9 alkyl) are prepared by 

condensation of halonitrobenzenes II (X = Br, CI) with «nilir»a 

III in the presence of a Cu compound, K2C03, and a polyamide. 

Thus, a mixture of 157.6 g II (Rl = R2 - H, X - CI), 186 g PhNH2, 100 

K2C03, 20 mL xylene, 2 g cu oxide and 2.5 g polyamide 6 was 

heated at 195* to give 86.4* I (R1-R4 = H) . 
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0 2 N— ^^~ X 

R2 II 



-NH2 
\=/^R4 III 



The nitrodiphenylamines I <R1,R2,R3,R4 = H, Cl-9 alkyl) are prepared by 
condensation of the halonitrobenzenes II (X - CI, Br) with the 
*jiilin*» III, in the presence of K2C03, a Cu compound, and 
a carbonic acid amide {urethane, urea, biuret, etc.). The II/III ratio 
should be 1:3-5. Thus, a mixture of 157.6 g II (Rl - R2 = H, X - CI) , 

9 

PhNH2, 100 g K2C03, 20 mL xylene, 2 g Cu oxide, and 2.23 g 
urethane was treated portion-wise with 186 g *nilin« at 
195* to give 90.9% I (Rl =» R2 - R3 = R4 = H) . I can be reduced to 
aminodiphenylamines, which are dye intermediates. 
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The title compds. I (Rl-4 * H, C1-9 alkyl), useful as intermediates for 
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The N-arylation of «nilin« I (R and Rl are H, alkyl, alkoxy, 
cycloalkyl) by halobenzenes II (X = CI, Br; R2 and R3 are H, alkyl) was 
catalyzed by Cu-Zn compound and Cu compound-Zn compound 
mixta. Thus, PhNH2 was treated with 4-C1C6H4N02, CuO, and ZnO at 
185-90* to give 4-02NC6H4NHPh. 
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l-Amino-4-bromo-2-anthraquinonesulfonic acid (I) [116-81-4] gives blue 
and green dyes when condensed with substituted wiliaai or 
cyclohexyl amine [108-91-8] in the presence of 0.012-0.14 part soluble 
Cu(II) salt and 0.01-0.11 part SnC12 and/or alkaline sulfite or 
metabisulfite per 1 parts I at pH 8-13 [in the presence of K Na tartrate 
(II)]. The condensation is faster than with other ea.taJ.yat* and 
side reactions are suppressed. Thus, I Na salt [6256-06-6] 7.4, 
4-ACNHC6H4NH2 [122-80-5] 3.5, NaHC03 4.5, Na2C03 0.8, H20 100, and II 5 
parts were heated to 70-80' with CuS04.SH20 0.9, SnC12 0.8, and H20 
8 parts for 1 h to give 8.47 parts of crude dye and 7.9 parts pure dye [ 
6424-65-7] after chromatog. refining 
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R3 I 



AB Nitrodiphenylamines I (R-R3 - H, alkyl) were prepared by condensation of 
a 

halonitrobenzene with on anilln* in presence of a Cu 
compound and a diaza heterocycle. Thus, aniline 93, CuO 2, and 
l,8-diazabicyclo[5.4.0]undec-7-ene 3.8 g in 40 raL xylene were heated 20 
min at 150* , treated with 4-C1C6H4N02 157.7 and K2C03 100 g, and 
heated 7 h at 193-196* to give 92.6% I (R-R3 - H) . I are 
intermediates for dyes and rubber stabilizers. 
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A highly sensitive and selective catalytic method for the determination 

Cu(ll) is proposed, based on the color reaction of 

N-phenyl-p-phenylenediamine [101-54-2] with N,N- 

dimathylanilin* [121-69-7] in the presence of H202. Cu 

(II) concns. 210-9M are determined from the increase in the absorbance 

of the colored product at 728 nm at a fixed time after the initiation of 

the reaction. The method is useful for the anal, of Cu in tap 

and river waters, and there are few interferences. 
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AB Urethanes were prepared by treatment of primary amines with CO and a 
hydroxy 

compound in the presence of at least one noble metal or compound from 

Group 

VIII, and a quinoid compound Thus, 487 g mixture containing 41 ppm 
Pd(0Ac)2, 206 

ppm Cu(OAc)2.H20 1.7 tetrachloro-p-benzoquinone, 0.8 PhNEt2, 89 

EtOH, and 8.4 weight* PhNH2 was pressured with 100 bar CO and 25 bar air 

and 

heated 1 h at 180* to give 72.6% PhNHC02Et. 
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AB p-ClC6H4N02 0.6, PhNH2 1.2, K2C03 0.3, Cu oxide 0.075, and 

[Me(CH2)4]4N+.Cl- (I) 0.03 mol were stirred 10 h at 160* at 200-400 
mm Hg, while removing the resulting H20 with PhNH2 and recycling PhNH2 to 
the reaction vessel to give 92.9% p-02NC6H4NHPh, compared with 50.3% by 
reaction without I. RR13Z+.X- (R ■ PhCH2, Me; Rl * Et, octyl, Ph, or R — 
Rl - Bu, CMe3; Z « N, P; X = CI, Br) were also used in place of I. 
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AB Nitrophenylaraines were prepared by reaction of halonitrobenzenea with 
anillnas in the presence of acid scavengers, Cu 

catalysts, and polyethers under reduced pressures. Thus, 6 g com. 
polyether (average mol. weight 2000) was added to a mixture of 
4-C1C6H4N02 315, 

PhNH2 372, K2C03 138, and CuO 6 g at 185-190* and 670-400 mm Hg 
with distillation of 4-5 mL/min aqueous PhNH2 and recycling of distilled 
PhNH2 to give, 

after 5 h, 93.8% (4-02NC6H4) 2NH. 
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AB Anthraquinone acid dyes I (R = C10-15 alkyl) were prepared by treating 
l-amino-4-bromoanthraquinone-2-sulfonic acid (II) (116-81-4] with 
2,4-H2N(H03S)C6H3R (III) in the presence of an acid-binding agent and 
Cu powder or a Cu salt. I gave wet- and light-fast blue 
shades on natural or synthetic polyamide fabrics. Thus, a solution 

containing 

132 kg III (R - (CH2)llMe] (80822-87-3], prepared by sulfonation of 4- 

dodacylanilins, (104-42-7] (H2S04/ oleum, <30'), together 

with Na2C03 47, NaHC03 56, and II 141 kg in 364 L water was heated to 

40" under N, mixed with 4 kg CuCl, heated to 73* during 2 h, 

and maintained 4 h at 73-75* to give I [R - <CH2)llMe] ( 

B0B22-B8-4] which dyed polyamide fibers from a neutral-to-weakly 

acid dyebath. 
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N0 2 
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Nitrodiphenylamines I (R, Rl * H, alkyl) were prepared by reaction of 

RC1C6H3N02 with R1C6H4NH2 over Cu catalyst in the 

presence of K2C03 and c-caprolactam (II). Thua, a mixture of 

anilina 186, 4-02NC6H4C1 157, CuO 2, xylene 86, K2C03 69, and II 

14 g was heated 10 h at 180-90* with removal of H20 to give 203.2 g I (R 



Rl = H, 4-N02), vs. 135.5 g without II. Similarly prepared were I (R •■ 

Rl - 

H, 2-N02; R = H, 
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The title reaction catalyzed by cu salts on acidic carriers was 

used to prepare N-alkylated anlllnaa and phenylenediamines . The 

catalyst suppressed hydrogenation of the ketones to secondary 

ales. Thus, an autoclave was charged with 4 60 raL PhNH2, 740 mL Me2CO, 

30 g catalyst containing 18% Cu on a silica gel, 
pressurized with 70 atm H, heated to 120*, and kept 280 min at 
150* and 70-100 atmospheric Conversion to PhNHCHMe2 was 0.97. 
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AB Aromatic amines were prepared by hydrogenating aromatic nitro or nitroao 
compds. 

over Cu-based catalyst*, e.g., Cu chromite, 

with or without a promoter. Thus, hydrogenation of (4-02NC6H4) 2o over 
Cu chromite (Adkins type) gave 98% (4-H2NC6H4) 20 of 99.8% purity. 
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p-02NC6H4NHPh (I) was prepared by condensing PhNH2 with p-02NC6H4Cl 



the presence of HC1 acceptor (e.g., CuO-DMF or Cu) and 
S2% added Zn dust (based on II), followed by azeotropic drying. 
Thus, PhNH2 1.80, II 1.60, K2C03 0.72, CuO 0.038, Zn dust 0.015 kg, 
xylene 

200 and DMF 400 mL were heated to 184-6* and stirred at 8-9 h with 
azeotropic removal H20, the mixture filtered and distilled in vacuo, 
leaving a 

residue containing 86.0% I (79.0-81.8 weight% yield). Steam 
distillation of the 

residue removed the residual II, leaving a mixture of I 92.0, 
(p-02NC6H4)2NH 

6.5, o-02NC6H4NHPh 1.0 and anilin. dye 0.5%. 
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The title catalysts is a reaction product of N-methylpyrrolidone 

with a Cu compound, such as CuO, CuCN, 2cuC03.Cu(OH)2. 

Thus PhNH2 93, 4-02NC6H4C1 157, CuO 2, and N-methylpyrrolidone 12 g was 
heated for 20 min at 160*, 93 g PhNH2 and 100 g K2C03 added, and 
heated at 185* for 10 h to give 209 g 4-02NC6H4NHPh . 
4-02NC6H4NHC6H4Me-4 and 2-02NC6H4NHPh were similarly prepared 
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AB Three title compds. I (R, Rl = H, alkyl), useful as intermediates for 
dyes 

or rubber stabilizers (no data), were prepared by treating R(02N)C6H3C1 

with 

R1C6H4NH2 in the presence of a Cu salt and 1-methylpyrrolidone . 

Thus, a mixture of PhNH2, 4-02NC6H4C1, CuO, xylene, and 
1-methylpyrrolidone 

was refluxed 20 min at 160*, K2C03 and PhNH2 added, and the mixture 

kept at 185" 10 h to give I (R - Rl • H, 4-NQ2). 
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AB Cotton textiles were dyed fast shades by impregnating the textile with 

azo, triphenylmethane, or anthraquinone dyes containing a C02H group 
attached 

directly to an aromatic ring, cyanamide (420-04-2] or dicyandiamide 
[461-58-5], and usually H3P04 and baking which leads to formation of an 
ester link between the dye and the cotton. Cotton textiles were also 

dyed 

by fixing a C02H group-containing anilin* derivative to the textile by 
the above methods, diazotizing, and coupling. 
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AB 4 - PhNHC 6H4NHCHRR 1 (I; R =» Me; Rl = C4-6 alkyl) were prepared by 

carboxylic 

acid-catalyzed condensation of 4-aminodiphenylamine (II) with RCOR1 
followed by hydrogenation of the resulting Schiff bases. I were useful 

as 

stabilizers for synthetic rubber. Thus, a mixture of II 184, Me n-hexyl 
ketone 384, and stearic acid (III) 0.06 g was refluxed 4 hr with removal 
of H20 to give 291 g of Schiff base, which was autoclaved 5 hr at 
150* with 5.9 g Cu chromite c*t*ly«t and 25-50 
kg/cm2 H to give 291 g I (R - Me, Rl - hexyl) . 
CH2CH2CHMe2; Me, Bu) were also prepared AcOH, 



I (R, Rl = Me, 
salicylic acid, and BzOH 



also used in place of III. 
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AB The polymerization of carboxylic acid anhydrides with diamines or 

diisocyanates, 

and carbonates gave hardenable polyaroide-imide precursors useful for 
manufacture of heat and chemical resistant coatings with elec. insulating 
properties. Thus, a mixture of 4 , 4 ' -m*thyl«n»diani.lin* 267.3, 
cresol (I) 700, trimellitic acid anhydride 288, and xylene 200 g was 
stirred at 170-200* separating H20 by azeotropic distillation, treated 

with 

321 g diphenyl carbonate, heated for 5 hr at 240-60* separating PhOH by 
distillation, and precipitated in MeOH to give polyaroide imide (II) 

[40009-12-9] with 

0.13 intrinsic viscosity, 2.5 + 10-4 mole/g phenylurethane and 2.4 

+ 10-4 mole/g carboxyl groups. II solution in I was mixed with 7 6.3 g 

tris (2-hydroxyethyl) isocyanurate [639-90-7] and 5.10 g tetrabutyl 

titanate [5593-70-4], stirred for 20 min at 200*, cooled, and 

treated with 315 g C6H6 to give wire sheeting lacquer (30.8% solid and 35 

P solution viscosity at 30") which was coated on Cu wire, 

dried, and heated at 400-50' to give II-insulated wire with 42 

rubbing resistant, 380* section temperature, and 16.5 kV/0.1 mm voltage 

breakdown. 
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AB The CuS04-catalyzed Ullmann condensation of Na l-amino-4-bromo-9, 10- 

dihydro-9, lO-dioxoanthracene-2-sulf onate (I) with PhNH2 in alkaline 
aqueous solution 

was examined ESR studies showed that OH-and PhNH2 were coordinated to 

Cu2+, 

Sn2+, Ti3+, and Fe2 + accelerated the reaction. An±l±n*a 
accelerated the condensation of 1 with p-MeC6H4S02NH2 . The role of the 
*t»ly»t was discussed and a mechanism proposed. 
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GI For diagram(s), see printed CA Issue. 

AB The title compds. (I; R * H, Na; Rl « arylamino, cyclohexylamino) were 
prepared by reaction of the bromo compound (I; R = H, Na; Rl - Br) with 

R1NH2 

in the presence of Ti2+ Sn2+, NaHS03 or glucose, an acid-neutralizing 
agent, and a Cu catalyst. Thus, I (R - Na, Rl = Br) 

7.5, PhNH2 7, NaHC03 3 parts were added to 100 parts H20, the mixture 
heated 

under N to 70* and then treated with an aqueous solution of 0.1 part 

CUS04 

and 0.1 part SnC12 and heated 30 min at 70* to give 94% I (R = Na, 
Rl ■ PhNH) . Similarly prepared were 10 analogous I. 
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GI For diagram(s), see printed CA Issue. 

AB Nitrochlorobenzene and arylamines are condensed in solvents containing 
alkali 

carbonates, Cu catalysts, and HCONEt2 . Thus, 
p-nitrochlorobenzene, anilin*, K2C03, HCONEt2, and CuI2 and 
reagent class xylene are reacted 3 hr at 183-7* under stirring to 
give 92% 4-nitrodiphenylamine (I), m. 133*. 
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Kinetic studies of the Ullmann condensation of Na l-amino-4-bromo-2- 
anthraquinonesulfonate (I) and PhNH 2 were undertaken, using Cu 
(II) as catalyst. The reaction was first order in monomeric I 
and PhNH 2 and depended hyperbolically on the concentration of the 
catalyst. ESR measurements showed that the eoppar 
catalyst exists largely as Cu(II). 
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AB Catalysts containing Mn and Ag on pumice carrier are employed in the 

catalytic reduction of 4-nitrosodiphenylamine to 4-aminodiphenyl amine . 
Mn(OAc)2.4H20 (20.6 g) is dissolved in H20 and 15 ml concentrated HN03 

added. 

This solution is mixed with an aqueous solution of 13.4 g AgN03, a 32* 
NaOH solution 

added, and the precipitate washed free of alkali by decanting. Fine 
pumice 

(particle size up to 0.085 mm) (100 g) is added to the residue and the 
solids filtered, washed with MeOH, Me2C0 and dried at 100*. The 
product is then reduced with CO at 200-20" until no more C02 is 
evolved. This catalyst (5 g) is mixed with S g 

4-nitrosodiphenylamine in 100 ml water, and heated with H in an autoclave 
to 140* at 100 atm, to give a 74 mole % 4-aminodiphenylamine. 
Another catalyst employs a Ce-Cu coppt. 
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I, blue dyes for silk, wool, and synthetic polyamides, are prepared from 
l-amino-4-bromoanthraquinone-2-sulfonic acid (II) or -2, 6-disulfonic 

I, 

and a substituted anlllM in aqueous or aqueous ale. solution in the 

presence of a Cu catalyst and Na2C03 or NaHC03. When 

Y = H, I can be halogenated in concentrated H2S04 or dilute oleum at 

'; 

the anilino ring may be sulfonated in H2S04 with 25% oleum. A solution 

1, 3-diamino-2, 4, 6-trimethylbenzene-5-sulfonic acid 92, Na2C03 24, and H20 
200 parts was added to a mixture of II (Na salt) 81, Cu powder 2, 
CuCl 2, Na2C03 32, and H20 200 parts and the mixture heated at 50-5* 
for 20 hrs., then at 60-5* until II disappeared. The mixture was 
poured into 1000 parts H20, 350 parts 30% HC1 was added and the mixture 
filtered, washed with dilute HCl and pasted neutral with Na2C03 to give 

t 

= X - H, V » S03Na, w - Y = Me) (III), bright blue on silk, wool, and 
polyamides. A solution of 5.4 parts III in 50 parts H20 treated with 2 

a 

Ac20 and 3 parts NaHC03 at 60-70* gave the III analog with R = Ac. 
Similarly, the following I were prepared (X, R, W, V, and Y given): H, 
CO2C10H21, Me, S03Na, Me; H, H, H, H, Me; H, Ac, S03H, H, Me; H, Ac, H, 



Me; H, H, Me, 1 
H, Me, NH2, Me, 
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AB The title compds. (I) were prepared by condensing (at 70-160*) 1 mole 
of a 2, 5-dihaloterephthalic acid with 2 moles aryl amine, or a mixture 

of 2 

amines, in a polar solvent in the presence of a Cu-containing 
catalyst, and an acid-binding agent. Thus, 11.8 parts 
2, 5-dichloroterephthalic acid, 15 parts anhydrous K2C03, 55 parts 
ethylene 

glycol, 12.5 parts H20, 76 parts anllina, 0.2 parts anhydrous 
CuAc2, and 2.5 parts KI were refluxed 5.5 hrs. at 120-125*. Addition 
of H20 and dilute HCl gave a precipitate, which was filtered off and 
purified by 

solution in dilute aqueous NaOH. Addition of Ac-OH gave I (R = R* ■ 
Ph) ; addition of HCl 

to the mother liquor gave 2-chloro-5-phenylaminoterephthalic acid. 
Preparation 

of 51 similar derivs. was described. 
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AB (Throughout this abstract Pc « phthalocyanine) . Cu and Ni Pc 

derivs. containing N- [4- { (diaminotriazinyl) amino] phenyl] sulfonamide 
groups 

give washfast blue dyeings on cotton when applied (with or without prior 
methylolation) with a resin-former and an acid catalyst and 
cured at 140*. Cu Pc-4-N- ( 3 -amino- 4- 

sulfophenyl) sulfonamide sulfonic acid (I) 44.6 and cyanuric chloride 12.4 
parts were allowed to react according to Brit. 805,562 (CA 53, 11851g) to 
give cu Pc-4-N- [3-[ (4, 6-dichloro-l, 3, 5-triazin-2-yl) amino] -4- 
sulfophenyl) sulfonamide sulfonic acid (II), an aqueous solution of the 
Na salt of 

which was heated with concentrated aqueous NH3, 68 parts at 90* for 30 

min., 

the mixture cooled to 20*, acidified with HCl, the precipitate washed 

with 

2N HCl, suspended in H20 1000 parts, brought to pH 7 with 2N NaOH and 
evaporated to dryness, giving a deep blue powder, (III), bright blue on 
cotton 

when applied with a resin- former and an acid catalyst and cured 
for 4 min. at 140*. Ni Pc- 4 -N- <3-amino-4-sulfophenyl ) sulfonamide 
sulfonic acid, and the 4-N- [4- [ (p-hydroxyethyl) amino) -3-sulf ophenyl] , 
(4-methylamino-3-sulfophenyl) , and (3-amino-6-methyl-4-sulfophenyl) 
analogs of I were also used to prepare similar dyes. II and 
CH2:CHCH2NH2, 

HN(CH2CH20H)2, HO(CH2)xNH2 (x = 3,4,5), or MeNHCH2CH20H gave similar 

dyes. 

A solution of III 15.2 in 36.7% aqueous HCHO 50 parts, adjusted to pH 8 
with 2N 

NaOH, heated for 30 min. at 70*, cooled to 20* , and precipitated by 
addition of Me2CO 300 parts gave a dye containing 5 CH20H groups per 
triazine 

residue, bright blue on cotton; reaction of III with HCHO at 20* 
gave a monomethylol derivative 
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AB Copg>*r chromite has been investigated as a catalyst 

for the preparation of alkylaryl secondary amines by the reductive 
alkylation 

of a primary aromatic amine with an aliphatic ketone in the presence of 
hydrogen. Copper chromite avoids the nuclear hydrogenation and 
hydrogenolysis of carbon-nitrogen bonds obtained with Ni and with noble 
metal catalyst*; a large amount of ketone is reduced to the 
corresponding ale. The desired selectivity, i.e., reductive alkylation 
rather than ketone reduction, is favored by low pressure. 
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AB cf. CA 54, 2224h. Preparation of a series of 

l-picryl-2, 2-diphenylhydrazyl 

free radicals substituted in the p-positions of the 2 benzene rings by 
OMe, Me, F, CI, Br, C02Me, N02, or Ph groups was described. Some 
limitations in the conventional preparative sequence used for 
l-picryl-2, 2-diphenylhydrazyl (I) was revealed in this series of compds . 
Two new reagents, NOC1 for N-nitrosation of diarylamines, and 
N-picrylpyridinium chloride for picrylation of 1, 1-diarylhydrazines, 
offered advantages at these stages of the preparative sequence. Some 
alternative methods which involved substitution reactions with various 
compds. of that series were also developed. N-Acetylarylamine (0.5 mole), 
0.5 mole aryl iodide, 50 ml. xylene, 0.5 formula weight K2C03, 10 g. 

Fernlock 

Cu powder, and a few crystals of iodine were heated 48 hrs. at 
200* or longer, the mixture cooled, 1500 ml. 10% alc.NH40H added, the 
mixture refluxed B-15 hrs., the solvents removed, and the solid residue 
extracted with ligroine in a Soxhlet apparatus, the extract 
concentrated, cooled, and the 

crystalline solids collected. If the product was tarry it was subjected 

to 

further treatment in the Soxhlet apparatus The following secondary 
aromatic 

amines were thus obtained (p-group., extraction solvent, recrystn. 
solvent, 

m.p., and % yield given): OMe, hexane, C6H6-hexane, 100-2*, 46; Me, 
hexane, hexane, 82-3*, 60; F, none, none, b0.5 123-5*, 71; 
CI, hexane, hexane, 77-8*, 51; C02Me, CHC13, C6H6, 178-80", 
42; Ph, C6H6, C6H6, 209-10*, 32. Bromination at 40* of a 
CHC13 solution of N-benzoyldiphenylamine (II) gave 69% bis (p- 
bromophenyl) amine, (II), m. 105.5-7.0* (hexane). II (0.1 formula 
weight) in AcOH treated dropwise at 90-5* with fuming HN03 gave 38% 
bis (p-nitrophenyl) amine, m. 217-18*. Nitrosation was carried out 
by adding 1.2 formula wts. NaN02 in 250 ml. H20 to 1 formula weight of 

the 

amine in 500 ml. ale. and 100 ml. HC1 at 0*, stirring the mixture an 
addnl. 0.5 hr., keeping overnight at room temperature, and evaporating 
Reaction with 

diphenylamine gave 95% nitroso compound, m. 65-6*. It gave 
N-nitrosodi-p-anisylamine in 60% yield, m. 78-80*. It was also 
used to nitrosate the amines substituted by other groups. The following 
substituted secondary N-nitrosamines were thus obtained (p-groups, 
nitrosation reagent, recrystn. solvent, m.p., and t yield given): F, 



HN02, 



at 



hexane, 45-6.5*, 90; CI, HN02, hexane, 81-2.5*, 81; Br, 

HN02, hexane, 104-6*, 80; C02Me, HOC1, MeOH, 105-7*, 80; 

N02, HOCl, MeN02 , 145-8*, major part decomposed during attempted 

recrystn. from MeN02; Ph, NOCl, ale, 155-80*, a mixture Those 

nitrosamines substituted by electron withdrawing groups were appreciably 

less stable than N-nitroaodiphenylamine . N- Nitrosobis (p- 

carbomethoxyphenyl) amine was converted to the free amine by sublimation 



100* or heating the molten nitrose compound N-Nitrosobis (p- 
nitrophenyl) amine was also formed by the NOCl, and a small amount 
isolated 

by extraction with hexane. N-Nitrosoamines were reduced by L1A1H4 in 

Et20. 

The reduction gave 90% 1, 1-di-p-anisylhydrazine, m. 110-11* (MeOH). 
The following substituted 1, 1-diarylhydrazines were thus obtained 
(p-groups, recrystn. solvent, m.p., and % yield given): F, ale, 
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185-6*, -; CI, hexane, 92.5-3.5*, 72; Br, ale, 
117-19*, 89; C02Me, MeOH, 169-72*, 17; Ph, ale, 

226-7.5*, 34. II (0.022 formula wt.) in 200 ml. Et20 stirred 15 

min. with BuLi in pentaneheptane, the mixt. poured on 100 g. crushed dry 

ice, left overnight, extd. into 10% NaOH, the ext. acidified, the solid 

recovered, suspended in Et20, treated with CH2N2, and the product 

recovered and recrystd. gave 1, l-bis (p-carbomethoxyphenyl ) hydrazine. 

1, 2-Dichloroethane (150 ml.) and 0.3 formula wt. A1C13 at 10* 

treated with 26 ml. AcCl, followed by 0.03 mole diphenylhydrazine-HCl, 

the 

mixt. stirred overnight at room temp., poured on ice, the solvent steam 
distd., and the crude residue recrystd. gave 60% 

1, l-bis (p-acetylphenyl)-2- 

acetylhydrazine, m. 193-4* (ale). Addn. of an equimolar amt. of 
dry C5H5N to picryl chloride in CHC13 formed the reagent. The 
diarylhydrazine (0.05 formula wt.) in 100 ml. CHC13 added to a suspension 
of an equiv. amt. of the above reagent in 250 ml. CHC13, the mixt. 

stirred 

at room temp, until the color became deep red, the suspended pyridinium 
chloride filtered off, the filtrate washed with H20, dried, and evapd. 
The following substituted 1, l-diaryl-2-picrylhydrazines were thus 
obtained 

(p-group, reaction time in hrs., recrystn. solvent, m.p., and % yield 
given): OMe, 0.8, Ph, 92-5*, 39; Me, 4, 2:1 CHC13-ale, 
166-7*. 80; H, 20, 3:2 CHC13-ale, 174-6', 95; F, 6, 3:2 
CHC13-ale, 196-8*, 92; CI, 20, CC14, 165-6*, 73; Pr, 24, 
CC14, 107.5-9.5*, 90; C02Me, 46, CHC13, 184-8*, 45; N02, 
0.5, dioxane, 212-13.5*, 75; Ph, 24, CHC13-CC14, 121-3*, 3B. 
Attempts to prep. 1, l-di-p-anisyl-2-picrylhydrazine (III) under the 
conditions described above gave large amts. of a green decompn. product. 
Better results were obtained by starting the picrylation in a cold soln. 
Dianisylhydrazine (0.067 formula wt.) in 160 ml. CHC13 treated at 
3* with 0.067 formula wt. N-picrylpyridinium chloride in 240 ml. 
CHC13, the mixt. stirred 10 min. and an addnl. 40 min. at room temp., the 
soln. evapd., the residue taken up in C6H6, and the soln. chromatographed 
on A1203 and crystd. gave red crystals of III, m. 92-5*. When the 
C6H6 was completely removed the residue melted at 64-7*. Later 
fractions which were allowed to stand or heated above room temp, were 
green. These were believed to be the dianisylnitrogen radical. The more 
basic product was pptd. as the HC1 salt, then condensed with benzil . The 
m.p. of 259-60* corresponded to that reported for the benzil 
condensation product of 1, 2, 3, 5-tetraaminobenzene . Attempts to hydrolyze 
1, l-bis (p-nitrophenyl) -2-benzoylhydrazine in H2S04 of various conens., 
HC1, or in H3P04 gave no reaction or a tarry product. 

1, 1-Bis (p-nitrophenyl) -2-picrylhydrazine was not isolated. An attempt 

was 

made to prep, the picrylhydrazine directly. l-Picryl-2-p- 
nitrophenylhydrazine was obtained in 92% yield, m. 214-15*, by 
reaction of N-picrylpyridinium chloride and p-nitrophenylhydrazine in 
CHC13. This corapd. in refluxing ale treated with Cu(0Ac)2 gave 
2, 4, 4 ' , 6-tetranitroazobenzene, m. 171-3*. The 

diarylpicrylhydrazines were oxidized by stirring in CC14 or CHC13 solns. 
with excess Pb02 in the presence of anhyd. Na2S04 with the reaction time 
varying from 0.25 to 2 hrs., the inorg. compds. were removed, and the 
filtrate evapd. In most cases crystn. began at the end of the evapn. 

The 

following l-picryl-2, 2-diarylhydrazyl free radicals were obtained 
(p-group, hydrazine (mole), Pb02 (mole), g. of Na2S04, solvent (ml.), 
reaction time in hrs., soln. color, purification, and m.p. given): OMe, 
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0.0022, 0.11, 15, CHC13 (50), 0.25, blue, none, 145-8*; CH3, 
0.0024, 0.11, 20, CHC13 (50), 0.33, blue-purple, lyophilized from C6H6, 
108-18*; H, 0.0051, 0.051, 0, CC14 (60), 1.0, purple, recrystd. 
from CC14, 127-9*; CI, 0.0065, 0.053, 7.2, CC14 (180), 1.0, purple, 
from CC14, 154-6*; Br, 0.011, 0.22, 15, CC14 (300), 1.0, purple, 
from CC14, 139-41*; C02Me, 0.001, 0.08, 20, CHC13 (70), 1.0, dull 
purple, lyophilized from C6H6, 90-100*; N02, 0.0043, 0.15, 17, 
CHC13 (80), 2.0, brown-purple, from EtOAc, 204-7*; Ph, 0.0042, 
0.05, 6, CHC13 (150), 1.0, blue-purple, lyophilized from CHC13, 
140-50*. The substituted radicals seemed to be the more stable. 
Solns. of the radicals decompd. slowly at rates which increased with 
substitution by stronger electron-accepting groups. There was no 

evidence 

of dimerization in soln. No satisfactory method was devised for 
recrystn. 

of the above radicals. All of the reasonably stable radicals except that 
substituted by Ph groups gave good analyses. 
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AB In the preparation of the named compds. by reaction of an aromatic amino, 
nitro, or nitroamino compound with H and a lower-dialkyl ketone (e.g. 
MeCOEt), an aqueous distillation cut (I) from the final product 

comprising the 

H20-ketone azeotrope is recycled to the feed. Preferably the starting 
compound is dissolved in the I, any H20 that separates is discarded, and 

the 

remaining solution is used as feed for the reaction. A suitable 
catalyst is Cu deposited on Cr203 (or on ZnO, A1203, C, 
etc.), preferably pelleted at 15 tons/sq. in. 
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AB Aminoazo compds. were prepared and reductively alkylated to amines by 
catalytic hydrogenation in the presence of ketones. E.g., 22.4 g. 
anllin* (I) in 150 ml. MeOH and 52 ml. concentrated HC1 diazoti2ed at 
0-2" with 20 g. NaN02 in 25 ml. H20, cooled to -10*, added 
to 33.8 g. Ph2NH (II) in 500 ml. MeOH and 52 ml. concentrated HC1 - 

previously 

cooled to 8-10", the mixture kept 72 hrs. at about -15" and 

the p-PhNHC6H4N2Ph (III) solid HCl salt filtered off, washed with H20, 

and 

made basic with aqueous NH3, washed further with H20, and dried yielded 

g. Ill, m. 85-6". Ill in Et20 dried over Na2C03, filtered, and the 
Et20 removed by distillation left III substantially free of CI. Ill 
(850 g.) in 

3400 g. acetone passed over 1 1. of a Cu chromite 

catalyst maintained at 165" at the rate of 680 g./hr. and H 

at a space velocity of 550 l./hr., with the pressure maintained at 50 

atmospheric, and the acetone, iso-PrOH, and H20 stripped off left 911 g. 

crude 

product which on vacuum distillation yielded 269 g. of PhNHCHMe2 and 561 

9- 

P -PhNHC6H4CHMe2. Ill (44 g.) in 500 ml. EtCOMe reductively alkylated 

with 

1 g. of a 30% by weight Pt on C catalyst 8 hrs. at 80" then 
16 hrs. at 160* and a maximum of 100 atmospheric H yielded 22.1 g. 
PhNHCHMeEt 

and 33.3 g. 4- (PhNHC6H4)NHCHMeEt, m. 49-50". Hydrogenation of 100 
g. Ill in 500 ml. cyclohexanone 6 hrs. at 60* and 24 hrs. at 
160* with a Pt-on-C catalyst yielded 86.5 g. 

4-cyclohexylaminodiphenylamine, m. 110-14*. I (17 g.), 100 ml. 
MeOH, and 50 ml. concentrated HCl at 0* dia2otized with 12.7 g. NaN02 in 
H20, added to 30 g. (m-MeC6H4) 2NH, 80 ml. MeOH, and 50 ml. concentrated 
HCl with 

the temperature maintained at -10*, the solid filtered off after 45 min., 
washed, treated with aqueous NH3, extracted with Et2o, and the Et20 
evaporated gave 

24.8 g. 2-methyl-4- (3 -methylphenylarai.no) azobenzene (IV), ra. 99", 
hydrogenated in EtCOMe to 3, 3 ' -dimethyl-4-sec-butylamin-diphenylamine, 
p-Toluidine in MeOH diazotized, added to II in MeOH and HCl, and kept 16 
hrs. at -10* gave 4- (4-PhNHC6H4N2 ) C6H4Me (V), m. 116-18* 
(from petr. ether), hydrogenated in EtCOMe to p-MeC6H4NHCHMeEt and 
4-PhNHC6H4NHCHMeEt, m. 46-7*. m-Toluidine in place of p-toluidine 
gave 3- (4-PhNHC6H4N2) C6H4Me, ra. 68-8.5*. p-Anisidine gave 
4-(4-PhNHC6H4N2)C6H40Me, m. 112*. 
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AB The 85-15 copolymers of methyl methacrylate-maleic anhydride react with 
ales., amines, and metallic salts to produce clear products which are 
solvent-, heat-, and abrasion-resistant: Esterification of 85-15 

copolymer 

and primary and secondary aromatic and aliphatic ales, react to produce 
half-esters at 70* in the presence of 0.5% Na2C03 catalyst 

The products are softer than the original. Resistance to solvents and 
heat is increased when ethylene glycol, glycerol, and diethylene glycol 
are used. Amination, solns. of anilln*, o- and p- 
chloroanllin*, p-braaoanllln*, O- and p-aminophenol, 
2-araino-4-nitrophenol, p-aminodimathylaniline, sulfanilic acid, 
p- ami noben zoic acid, p-aminobenzenesulfonamide, p-aminobenzophenone, 
p-aminobiphenyl, 2-amino-p-cymene, 1-aminoanthraquinone, 
a-naphthylaraine, 2, 4-diaminodiphenylamine, dibutylamine, and 
octadecylamine in aqueous or anhydrous MeOH produce materials which have 
increased shear hardness, equivalent mar resistance, but sometimes 
colored 

or crazed surfaces compared with the original copolymer. Metal salts, 
with cations of H, NH4 + , Ti+++, Ag, Cu++, K, Zn, Mg, Mn++, Ca, 
Cd, Ni++, Ba, Sn++, Al, Cr+++, Hg++, Fe+++, Co++, Cu (NHS) 4++, 
Sr++, U02++, show generally improved shear hardness, scratch resistance 
and greater percentage transmission than the original copolymers. 
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Afl The extent of polymerization at the gel point of monomers containing 
allyl and 

methacrylate groups can be increased (1) by diminishing the mol. weight 

or 

(2) by diminishing the tendency of one of the unsatd. groups to enter 

into 

the copolymer. Polymerization of allyl methacrylate (I) in presence of 
additives: In preliminary expts. the polymerization of I was examined in 

the 

presence of low concns. of inhibitors, retarders, or chain-transfer 
reagents, and the effects of these compds. on time of gelation and extent 
of reaction at the gel point were observed. Solns. of the peroxide and 
the additive in I, sealed in vacuum in glass tubes, were rotated in an 

oil 

bath at 75 ± 0.5* until gelation occurred, the time of gelation 
and n of the product were noted, and from the latter the extent of 
conversion was calculated The concentration of the additive, except 
where otherwise 

indicated, was 0.006 mole/1.; the concentration of Bz202 was 0.0124 or 
0.0248 

mole/1, (the latter indicated by *). Results (data in moles/1.): (1) 
Compds. which do not affect the time and extent of reaction at gelation: 
2-raercaptobenzothiazole (II) *, 0.01; thiobarbituric acid (III)*, 0.002; 
thiourea (IV)*, 0.003; dithiodiglycolic acid; CS2 * , 0.04; biacetyl, 
0.018; 

benzaldehyde*, 0.046; p-iodopropionic acid*, 0.026; 
a,a'-dibromo-p-xylene*, 0.075; p- 

n±tro»odiB»thyl*nilin«; 2 , 4-dinit rophenylhydrazine ; dimethyl 
glyoxime; a-benzildioxine . (2) Compds. which are unsatisfactory, 
extending the time for gelation 10- fold or more without leading to 
appreciable increase in extent of reaction at gel point: 
tetraethylthiuram 

disulfide*, 0.04; hydroquinone raonoethyl ether; 2,5-di-tert- 
butylhydroquinone*; hydroquinone; quinhydrone; qui none; Cu 
acetylacetone; ethylenediamine; ct-nitroso-p-naphthol 

(significant increase in extent of reaction at gel point with excessive 
inhibition). (3) Materials which extend the gel time moderately and do 
not increase the extent of polymerization at the gel point are: p- 
nitr©sodim»thylaniline,- phenol; di-tert-butylquinone* ; air; 
cu methacrylate. (4) Compds. which increase gel time and extent 
of polymerization at the gel point are: cx-naphthylamine; Akroflex C; 
2,4-dinitrophenylhydrazine; 2, 4-dinitrophenol; chloranil; 
p-thionaphthol (V) . Because of an interest in additives which did 
not affect the color of the polymer and because V showed the most marked 
effect in increasing the extent of reaction at the gel point, the 
behavior 

of mercaptans and diisopropyldixanthogen (VI) on the gelation of I was 
examined further with these results at 75* (in the order given) : 
additive, concentration of additive (mole/1.), Bz202 (mole/1.), gel 
point : time 

(min.) and polymer % (from nD20) : no additive -, 0.012, 8, 6; V, 0.006, 
0.012, 27, 10; V, 0.016, 0.012, 35, 15; V, 0.025, 0.012, 40, 21; V, 
0.063, 

0.012, 120, 23; thiophenol (VII) 0.017, 0.012, 45, 15; 
p-mercaptoethanol (VIII), 0.250, 0.012, > 325, > 23; lauryl mercaptan 

(IX) , 0.058, 0.025, 30, 16; IX, 0.092, 0.025, 65, 20; thioglycolic acid 

(X) , 0.043, 0.083, 20, 28; X, 0.034, 0.012, 48, 15; X, 0.073, 0.025, 55, 
26; X, 0.015, 0.025, 70, 34; VI, 0.022, 0.062, 14, 19; VI, 0.040, 0.025, 
21, 17; at 50* and diisopropyl peroxydicarbonate (0.033 mole/1.) X, 
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0.066,-, 55, 20. These results show that the extent of reaction at the 
gel point appears to be increased with increasing concn. of the peroxide 
and the mercaptan. By proper choice of conditions the extent of reaction 
at the gel point can be increased from 6 to about 28% polymerization. 

The 

polymerization of other polyf unctional monomers, Du Pont BCN, a glycol 
dimethacrylate, and diallyl phthalate in the presence of 0.04-0.08 
mole/1. 

X showed little change in the extent of polymerization at the gel point. 
Polymerization of methyl methacrylate (XI), in the presence of additives: 
The comparative effects of several types of S-contg. compds. were studied 
by heating a soln. of 3.71 mole/1. XI and 0.025 mole/1. Bz202 in AcOEt at 
75.0 1 0.1* for 1 hr. in evacuated sealed tubes with sufficient 
additive to form a 0.03 mole/1, soln. The extent of polymerization was 
estd. by titration for unsatn., the polymer was pptd. by CH30H, and the 
intrinsic n was detd. in C6H6 soln. at 30*. The following are 
the * reaction and nsp/c found at 75* for the additives given: 
none, 36, 0.30; III, 33, 0.32; II, 33, 0.34; X, 31, 0.14; VI, 31, 0.18; 
IV, 7, 0.19; urea, 36, 0.30. Only the mercaptan and the dixanthogen 

would 

be useful regulators under these exptl . conditions. Characterization of 
sol. polyallyl methacrylate (XII) : The bromination of sol. XII was exarad. 
to est. its content of unsatd. allyl and methacrylate groups. A sample 

of 

I contg. Bz202 and X, 0.083 and 0.043 mole/1., resp., was heated at 
75* for 15 min.; nD20 1.4510, 18% polymer. Another sample contg. 
0.0124 mole/1. Bz202 and no X heated at 75* for 5 min. gave a 
polymer content of 4%. In both cases the catalyst was 

destroyed, the polymer was pptd. by CH30H, repptd. from acetone, dried, 
and a sample was analyzed for unsatn. by bromide-bromate titration in 1:1 
CC14-AcOH under conditions under which allyl acetate consumes 97-98% of 
the theoretical amt. of Br while XI consumes only 45% of the theoretical 
amt. of Br. The 2 samples of sol. XII prepd. in the presence and absence 
of X consumed 97 and 96%, resp., of the theoretical amt. of Br, were 
practically identical, and contained very little methacrylate unsatn. 

Two 

samples of sol. XII prepd. in the absence and presence of mercaptan were 
isolated after 4 and 14% polymerization and showed an intrinsic n of 
2.0 and 0.20, resp. The decrease in the mol. wt. was greater than could 
be accounted for by the difference in peroxide concn. and was due largely 
to the mercaptan; while the latter did not appreciably alter the 
comparative rates of entry into the polymer of allyl and methacrylate 
groups it diminished the mol. wt. markedly. Copolymerization of allyl 
chloroacetate (XIII) and XI: The Bz202-initiated copolymer! 2ation of XIII 
and XI (concns. 5.06 and 3.73 moles/1., resp.) in the presence and 
absence 

of X was studied by carrying out the reactions in vacuo in rotating 
sealed 

tubes at 75* ± 0.1*, titrating for unsatn. initially and 
after stated periods of heating, isolating polymer samples by pptn. with 
CH30H, and examn. for mol. wt. and CI content. The presence of X 
decreased the polymerization rate 12-22% and the intrinsic n 4-fold. 
Halogen analyses showed that the proportion of allyl polymerization was 
3.9 and 3.5 mole %, resp., in the absence and presence of X. The 
presence 

of X decreases the proportion of allyl type polymerization only slightly 
and the effect of the regulator on the mol. wt. appears to be the 
important factor which delays gelation. Effect of regulators on compn. 
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copolymers and on mol. wt.: If Ml and M*l = a methacrylate group and 
methacrylate-derived radical, resp., M2 and M*2 - an allyl group and 
allyl -derived radical, R and R* = the regulator mol. and the radical 
derived from it, and P a polymer, then the reactions occurring in the 
polymerization of I in the presence of a regulator can be indicated thus: 
M*l + Ml M*l (1) kll M*l + R -» P + R* (5) klR M*l + M2 

M*2 (2) kl2 M*2 + R -» P +■ R* (6) k2R M*2 + M2 -» M*2 
(3) K22 R* + Ml -» M*l (7) KR1 M*2 + Ml -» M*l (4) K21 R* + M2 
-» M*2 (8) KR2 While a prediction of the effect of the regulator on 
the compn. of the copolymer is difficult, the following is suggested: (1) 
If the mol. wts. are fairly high, the methacrylate monomer may be 

consumed 

largely via equations 1 and 4, and the allyl monomer via equations 2 and 
3. If either monomer is reacting slowly, equations 7 and 8 may be 
important. The regulator cannot change the rate consts. or monomer 
concns. of reactions 1 to 4 and affects their rates and relative rates 
only by changing the concns. of M*l and M*2 via reactions 5 to 8. Sets 

of 

conditions whereby the regulator changes the relative concns. of M*l and 
M*2 are considered: If k2R > klR and kRl kR2, the regulator increases the 
steady state ratio of M*l/M*2, and if M*2 has higher probability of 
reacting with M2 than has M*l, decreased incorporation of M2 into polymer 
results. Such effects are small. The effect of the regulators in 
lowering the mol. wt. seems to be largely due to chain transfer 
reactions. 

Postponement of gelation: The I system was discussed in detail by Cohen, 
et al. (C.A. 42, 5256g) . The 4-fold diminution in mol. wt. in the 
copolymerization of XIII and XI in the presence of 0.07 mole/1. X can be 
compared qualitatively with a similar increase in extent of reaction at 
the gel point in the polymerization of I in the presence of 0.07 raole/1. 
X. The apparent failure of X to increase the extent of reaction at the 
gel point in dimethacrylate polymerization may indicate that in such 
polymers with very high probability of cross linkage a much greater 
diminution in chain length is needed to affect the gel point. The 
apparent lack of effectiveness in postponing diallyl monomer gelation may 
result from the fact that in polymers with high initiator requirements 
chain lengths are already low and further diminution in chain length by 
small amts. of mercaptan is relatively unimportant. Preliminary expts. 
indicate that the presence of 0.04 mole/1. X caused only a slight 
decrease in mol. wt. in the polymerization of XIII. 
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